Hepatic malignancies are frequently associated with primary liver disease, including hepatitis and cirrhosis. It is not uncommon for selected patients to require repeated operations for tumor recurrence. Subsequent operations are more challenging because of dense adhesions from prior operations combined with the inherent risk for liver dysfunction. We present the case of a 64-year-old man with a 20-year history of hepatitis B who developed recurrent hepatocellular carcinoma and underwent repeated laparoscopic hepatectomies on 4 separate occasions. We found that the laparoscopic approach in repeat hepatectomy offers significant advantages, including minimal adhesions, superior visualization, and favorable effect by generated by pneumoperitoneum. Laparoscopic hepatectomy will potentially become a standard strategy for the treatment of liver malignancies associated with background liver abnormalities, which carry the high possibility of reemergence of the liver malignancy in the remnant of the liver.
INTRODUCTION
Patients who develop hepatocellular carcinoma (HCC) commonly have background liver abnormalities such as hepatitis and cirrhosis. Liver transplantation is commonly indicated for such patients, but limitations exist 1 ; therefore, surgical resection remains the main option for treatment of localized HCC. 1 However, the high frequency of reemergence of HCC in the remnant of the diseased liver makes the treatment challenging. Studies have shown that repeat tumor resection of recurrent HCC improved survival compared with other treatment modalities, [1] [2] [3] [4] [5] and long-term results were as favorable as salvage liver transplantation. 6 The current consensus is that repeat hepatectomy of recurrent HCC offers the best chance for cure and should be considered whenever possible. 1, 3 However, open hepatectomy generally requires a large incision accompanied by significant invasiveness, which may limit the ability to perform repeat surgery. Although favorable outcomes after second or third hepatectomies have been reported, surgeons uniformly report that repeat hepatectomy is technically more demanding than primary resection. [1] [2] [3] We present a case of 4 sequential laparoscopic hepatectomies for reemergence of HCC in a patient with chronic hepatitis B. The surgical procedures were uncomplicated, and we found that the laparoscopic approach offers a number of favorable characteristics during repeat hepatectomies.
CASE DESCRIPTION
The presented patient is a 64-year-old man with a 20-year history of hepatitis B who was found to have a 2.5-cm liver tumor in segment 6 on screening computed tomography and subsequent magnetic resonance imaging, for which he underwent a laparoscopic partial hepatectomy. He subsequently developed recurrent HCC in segments 2 (2 cm), 4 (1.5 cm), and 5 (2 cm) at 2, 3.3, and 4 years, respectively, after the first operation. Each recurrence was treated with repeated laparoscopic hepatectomy ( Figures  1, 2, and 3 ). Operative time, estimated blood loss, length of stay after each surgery, and complications are shown in Table 1 . Of note, the patient developed a perforated duodenal ulcer after the third hepatectomy, for which he underwent a laparoscopic Graham patch procedure on postoperative day 5 after the third hepatectomy, with an otherwise unremarkable postoperative course. Pathology revealed HCC in all 4 specimens arising from a background of cirrhosis. There was no evidence of resectionmargin recurrence after any of the hepatectomies, and the recurrences were thought to be secondary to reemergences from his hepatitis B and cirrhosis. After the fourth hepatectomy, he developed small multiple recurrences in segments 4, 5, and 6 and subsequently underwent transcatheter arterial chemoembolization. Now, 7 years after the first hepatectomy, he remains alive with controlled disease and maintained liver function.
DISCUSSION
In addition to its minimal invasiveness, there are 3 reasons that laparoscopic hepatectomy will potentially become a standard strategy for the treatment of recurrent liver malignancies. First, laparoscopic hepatectomy creates minimal intra-abdominal adhesions. Posthepatectomy adhesions can be divided into 2 categories: adhesions on the transected surface of the liver (transection adhesions) and adhesions underneath the laparotomy incision (incisional adhesions). Open hepatectomy creates large incisional adhesions atop the liver, and reopening the same incision may be difficult. The laparoscopic approach to hepatectomy minimizes incisional adhesions. Repeated laparoscopic hepatectomy usually starts from an adhesion-free area in the middle to lower abdomen, and surgeons can usually easily create a working space with minimal difficulty. We performed minilaparotomy for the second operation, which was a lateral segmentectomy. This could be completed with purely laparoscopic technique, but we felt it was more reasonable to make a small incision, which was required for specimen extraction anyway, to perform liver transection safely. The downside of the minilaparotomy was that it created incisional adhesions. Lysis of adhesions was required at the next operation, which was still feasible with the laparoscopic technique.
Second, laparoscopic hepatectomy can provide superior visualization, especially in the upper abdominal cavity. Laparoscopy provides perpendicular vision against the adhesion between the abdominal wall and the liver, which gives surgeons a better orientation to the liver's shape (Figure 3) . Subsequently, lysis of the adhesions can be performed tangential to the liver surface, which minimizes the chance of parenchymal injury.
Last, pneumoperitoneum has favorable effects: pneumodissection and pneumoastriction. The pressure generated by the pneumoperitoneum, which is usually set at 15 mm Hg, pushes apart spaces to expand them. Once the toughest part of the adhesion is transected, this pneumodissection dissects the weaker adhesions behind it and directs the surgeon along the current dissection plane. After lysis of adhesions, the key point of liver parenchymal dissection is bloodless surgery. We use the superficial precoagulation sealing and transection technique, 7 which uses meticulous precoagulation with VIO Soft-Coagulation to minimize bleeding. The pressure by pneumoperitoneum also facilitates hemostasis during liver transection. 
